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2aM This action is FINAL. 25)0 This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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DETAILED ACTION 



Response to Arguments 

Applicant's arguments with respect to the prior art rejections have been considered but are not 
persuasive to overcome the rejections as recited below. 

Applicant has argued, "Claim 1 recites limitations not taught or suggested by Sugiyama. 
Sugiyama does not teach or suggest depositing a core material on said first insulating layer to fill said 
opening, wherein said core material contacts said semiconductor layer along a side of said opening, as 
recited by claim 1. Therefore. Sugiyama does not teach or suggest all of the limitations of independent 
claim 1 and all claims depending therefrom" 

The argument is not persuasive because Sugiyama reads on claim 1 as amended. Referring to 
Figure 4C, Sugiyama illustrates a semiconductor layer comprised of semiconductor materials 12, 13, and 
17 and further teaches that an opening is formed through this composite layer to insulating layer 10. In 
Figure 5A, Sugiyama illustrates that the core material contacts the semiconductor layer along a side of 
said opening. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it. in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-5, 9-15, and 21-25 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply ^with the written description requirement. The claim{s) contains subject matter, which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 

There Is no support in the specification or drawings for the limitation "wherein said core material 
contacts said semiconductor layer along a side of said opening". In every example provided in the 
specification and drawings, the core material is surrounded on both sides by a deposited conformal layer. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 1-3 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 6,307,242 
to Sugiyama. 

Sugiyama teaches a method of making an optical waveguide, comprising providing a substrate 
(Fig. 4A) comprising a semiconductor layer (12, 13 and 17) disposed on a first insulating layer (10); 
forming an opening through said semiconductor layer to said first insulating layer (Fig. 4C); depositing a 
core material (1 1 ) on said first insulating layer to fill said opening (Fig. 5A); removing excess core material 
(Fig. 5B); such that an upper surface of the core material Is substantially even with an upper surface of 
the semiconductor layer (Compare Figures 5A and 5B) and depositing a top cladding layer (14) over the 
core material. 

Regarding Claim 2, the semiconductor layer comprises at least one material selected from the 
group consisting of silicon, silicon-germanium, gallium arsenide, indium gallium arsenide and indium 
phosphide. 

Regarding Claim 3, the semiconductor layer is silicon. (Col. 5, Line 11) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the pnor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the 
examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior 
art under 35 U.S.C. 103(a). 



Claims 1-4, 13, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,307,242 to Sugiyama in view of U.S. Patent 6,553,170 to Zhong et al. 

As applied above, Sugiyama teaches the method of the invention substantially as claimed, but 
does not teach that the first silicon oxide-insulating layer (10) and the top silicon oxide-cladding layer (14) 
each have a different refractive index. However, it is well understood in the waveguide fabrication art that 
the top and bottom cladding layers may have a different refractive index as long as both layers have a 
lower refractive index than the core layer. Zhong, for example, teaches a method of forming a wave- 
guide having top and bottom cladding layers each with a different refractive index. The top clad (41 1) is 
Boron doped, and the bottom clad (412) is SiO^ (Col. 5, Lines 3-5). It would have been obvious to one of 
ordinary skill in the art at the time of invention to form the cladding layers of Sugiyama each with a 
different refractive index in order to improve the re-flow characteristics of the top clad layer and thereby 
improve the gap-filling properties of the top clad as taught by Zhong (Col. 2. Lines 55-61). 

Note that the first silicon oxide-insulating layer (10) of Sugiyama reads on a bottom cladding layer 
disposed in the opening as broadly recited in Claim 13. 



Application/Control Number: 09/957,395 Pagg 5 

Art Unit: 1763 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
6,307,242 to Sugiyama in view of U.S. Patent 6,553,170 to Zhong et al. and in further view of U.S. 
Patent 3,934,061 to Keck et al. 

As applied above, Sugiyama in view of Zliong teaches the method of the invention substantially 
as claimed but does not teach that the bottom cladding layer is formed of glass. 

Sugiyama does teach that the bottom cladding layer is made from SiOa, which may be glass. 
Nevertheless, Keck teaches that the use of glass for cladding layers is old and well known in the 
waveguide fabrication art. It would have been obvious to one of ordinary skill in the art at the time of 
invention to form the cladding layer using the conventional materials such as glasses. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 6,307,242 
to Sugiyama in view of U.S. Patent 6,282,358 to Hornbeck et al. 

As applied above. Sugiyama teaches the method of the invention substantially as claimed but 
does not teach that the excess core material is removed my chemical mechanical polishing. Sugiyama, 
however, does teach that the excess core material may be removed by polishing (Col. 6, Lines 13-16). It 
may be assumed that polishing in Sugiyama refers to chemical mechanical polishing as this technique is 
routinely used in the waveguide fabrication art. Hornbeck, for example teaches that CMP is used to 
remove excess core material after deposition in a trench. (Col. 7, Lines 48-61) It would have been 
obvious to one of ordinary skill in the art at the time of invention to use CIVIP to remove the excess core 
material in the conventional manner. 



Claims 9-12, 15 and 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,307,242 to Sugiyama. 

As applied above, Sugiyama teaches the method of the invention substantially as claimed but 
does not explicitly teach that the layer (9) is a second insulating layer. However, since Sugiyama teaches 
that the substrate is a SOI (Silicon on Insulator) substrate (Col. 5, Lines 54-56) it would have been 
obvious to one of ordinary skill in the art that layer (9) of Sugiyama is an insulating layer, since SOI 
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substrates are conventionally formed from a silicon layer on one or more Insulating layers which are 
typically formed from silicon oxide or silica glass. Official Notice is taken of the fact that SOI substrates 
are conventionally formed from silicon on insulating layers such as silicon oxide and glass as stated 
above and are routinely used in the waveguide fabrication art. It would have been obvious to one of 
ordinary skill in the art at the time of invention to form the silicon on insulator substrate in the conventional 
manner using a second insulating layer comprising silicon oxide or silica glass. 



Conciusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of 
the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Roberts Culbert whose telephone number is (571) 272-1433. The examiner can normally 
be reached on Monday-Friday (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gregory Mills can be reached on (571) 272-1439. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 



R. Culbert /l ^fl 1<^IJ^ 



